ABSTRACT Background: Breastfeeding among postpartum mothers has been a problem due to low milk supply. As a result, mothers often decide to give formula milk or other additional foods, which might affect to the infant's growth and development. Objective: This study aims to investigate the effect of Moringa Oliefera on the levels of prolactin and breast milk production (baby's weight and sleep duration) in postpartum mothers. Methods: Quasi-Experimental study with Non Equivalent control group design. There were 30 respondents recruited by purposive sampling, consisted of 15 respondents in intervention group and 15 respondents in the control group. This study was conducted from November until December 2016 in Four Midwive Independent Practice (BPM) in the working area of the Health Center of Tlogosari wetan Semarang. Data were analyzed using Independent t-test. Results: Findings showed that there was a mean difference of prolactin level in the intervention group (231.72 ng / ml), and the control group (152.75 ng / ml); and a significant effect on increasing the levels of prolactin (p = 0.002). The mean of baby's weight in the intervention group was 3783.33 grams, and in the control group was 3599.00 grams. However, there was no significant effect of moringa oleifera on baby's weight (p = 0.313> 0.05). While the mean difference on sleep duration was 128.20 minutes in the intervention group and 108.80 minutes in the control group. There was a significant effect on baby's sleep duration (p= 0.000). Conclusion: There were significant effects of moringa oleifera on mother's prolactin and sleep duration of the baby. However, there was no significant effect on baby's weight. Thus, it can be suggested that moringa oleifera can be used as an alternative treatment to increase breast milk production and prolactin hormones. Midwives should promote the benefits of moringa leaves as one of alternative supplements.
INTRODUCTION
As a global public health recommendation, infants should be exclusively breastfed for the first six months of life to achieve optimal growth, development and health.
1 Breast milk has proved having immunological factors and bioavailability, and increases intelligence if compared to milk formula. 2 Various studies show that breastfeeding is beneficial in terms of health and socioeconomic, increases cognitive development, and improves infant survival, including to reduce the rate of infant morbidity and mortality caused by tract infections. While for the benefits for mother, breastfeeding lowers the risk of postpartum hemorrage and breast cancer, and delays pregnant. 3, 4 Breast milk as the best food for infants is not in doubt. But in fact, low rates of breastfeeding have been identified in Indonesia due to low milk supply or production in mothers. 5 As a result, mothers decided to give formula milk or other additional foods, which might affect to the growth of the baby.
There are several factors influencing breast milk production according to the literature, such as breast anatomical and physiological factors, psychological factors, baby sucking factors, nutritional factors, drugs or ingredients from plants. 6 Additionally, prolactin and oxytocin hormones also play role in increasing milk production, which prolactin affects the amount of milk production, while oxytocin affects the secretion process. 7 In line with this, medical intervention that is usually given to mothers to help breast milk production is by giving Metoclopramide (Reglan) in long-term use and oxytocin nasal. However, these might have side effects, for instance, metoclopramide can cause depression in mothers, and a spray of oxytocin nasal (Syntocinon, one spray in each nostril, two minutes before feeding) make mothers feel headache. Therefore, in regards to those side effect, alternative intervention is needed. 8 Indonesa is one country that is rich in various types of medicinal plants that have been proven scientifically. Some of them that can increase the breast milk production are katuk or star gooseberry, lampes, adas manis, bayam duri, bidara upas, blustru, dadap ayam, jinten hitam pait, nangka, patikan kebo, pulai, ginger, turi, papaya and moringa. 9 However, this study only focuses on moringa oleifera.
Moringa plants in Indonesia is a local grocery that has the potential to be developed into a culinary of breastfeeding mothers, compounds contain phytosterols (included in the steroid classification), which works to improve and expedite the production of milk (laktogogum effect).
10
Its effect on breast milk production has been proven in previous studies.
11,12
However, little is know about its effect in the setting of this study, in the working area of the Health Center of Tlogosari Wetan. The effort of midwives to deal with low breast milk production, based on preliminary study, was just limited to the health education. Therefore, this study aims to examine the effect of moringa oleifera on breastmilk production and prolactin level in postpartum mothers.
METHODS

Design
This study was quasi-experimental study with pretest postetst with control group. 
Setting
Intervention
The intervention group was given moringa oleifera leaves in the form of capsule, which consisted of 28 capsules for each respondent. This capsule was taken two times per day at 7.30 am and 4 pm. There was no side effects if taken outside these hours, but just to facilitate respondents in a given time consumption of the capsules and facilitate monitoring of infant sleep duration after feeding. The dose of each capsule was 250 mg and was taken 30 minutes before breastfeeding. This capsule was given since the first day of postpartum until the 14 th day. While the control group was just given the midwifery care based on standard, namely health education about breastcare and newborn care, and given vitamin and Fe tablet.
Instruments
Researchers conducted blood sampling as much as 3 cc on the first day after delivery in the control and the treatment group before the intervention, then separated between plasma and serum using centrifuges by lab personnel of GAKI UNDIP; and the second blood sampling was conducted on 15 th day of postpartum in the intervention and control group after intervention. While prolactin hormone level measurement was performed in the laboratorium of GAKI UNDIP using Microplate Reader. In this study, the weight of infant was also measured to see the successful of breastfeeding of the mothers giving their milk to the babies. It was performed three times, namely the 1 st day, 7 th day, and 14 th day, using digital scales that had previously been calibrated with number ARN-EBSD-01. In addition, the duration of baby's sleep was also observed after feeding as another indicator of breast milk production, and noted in the observation sheet in the morning and evening for 14 days. 
Ethical consideration
Data Analysis
Data were analyzed using univariate and bivariate analysis. Independent t-test was performed for this study. The results of independent t-test in the table 2 showed that the mean of prolactin level in the intervention group was 231.72 ng/ml with a standard deviation of 60.45 ng/ml, and the mean in the control group was 152.75 ng/ml with a standard deviation 66.99. The result showed that there was a significant effect on increasing the levels of prolactin with significant value of p = 0.002 <0.05 with α = 5%. The result also showed that the mean of baby's weight in the intervention group was 3783.33 grams with a standard deviation of 460.07 grams, and in the control group was 3599.00 grams with a standard deviation of 520.19 grams. However, there was no significant effect 
RESULTS
DISCUSSION
Effect of Moringa Oleifera on prolactin level
An amount of breast milk in the early postpartum is correlated with the amount of prolactin released during breastfeeding after birth. 13 The main stimulus that maintains prolactin secretion is sucking, which milk production will continue as long as the baby continues to suck breast milk. 13 When mothers breastfeed their babies, nerve signals from the nipple to the hypothalamus will cause a surge of prolactin secretion about 10 to 20 times for approximately 1 hour. Prolactin is working on the breast to keep the glands of mammals that secrete milk into the alveoli to the next lactation production. 14 This is supported by research that prolactin levels are different in each periode. The results of research conducted in sixteen breastfeeding mothers found that the serum levels of prolactin were different between groups of breastfeeding mothers at the first week, fourth weeks, and eighth weeks of postpartum, at the first menstrual period after birth and after the babies done weaning. 15 It showed that the prolactin levels in the fourth weeks of post partum were higher compared with the others. 15 In this study, findings showed that the levels of prolactin in the intervention group was higher than them in the control group. It is because the capsules of Moringa leaves contain chemical compounds of phytosterol (poliferol and sterols), which the compound plays a role to increase prolactin levels.
10
High prolactin levels have a function to improve, accelerate, and facilitate milk production. 16 In addition, phytosterols and steroids contained in Moringa leaves have the power effect of lactagogue, which can occur by: stimulating directly the activities of protoplasm of cells secretory of mammary gland, stimulating the secretory nerve endings in the milk glands so that secretion milk increased, or stimulating the hormone prolactin, which is working on alveolar epithelial cells.
10,17
Prolactin or luteotropin (LTH) is a lactagogue hormone and proliferative against the mammary gland. Effects of prolactin in humans or mammals is the stimulation of lactation. 18 Additionally, lactagogue function can also improve glucose metabolism for lactose synthesis that increases milk production.
18
The finding of this study was also in line with the research results indicated that the galactogague of Moringa oleifera has been an induction of prolactin production in the anterior pituitary gland. Study reported that patients with the Moringa has a higher level of prolactin level with an average of a statistically significant increase of 19.5 • 102 mIU / L.
10
Effect of Moringa Oleifera on breast milk production Based on literature review, indicators of an assessment of the breast milk production could use some criteria as a reference to determine the secretion of breast milk and the amount sufficient for the baby, such as an increase in infant weight, frequency and urine color, frequency and characteristics of defecation, sleep duration or baby calmness after feeding. 14 In this study, breast milk production was measured based on the indicator of baby's weight and sleep duration. The findings of this study indicated that there were mean differences of baby's weights between the intervention and control groups in the 1 st day, 7 th day, and 15 th day of treatments. However, there was no significant difference of moringa oleifera on baby's weight with significant value of p = 0.313> 0.05 with α = 5%. It was because the slight difference of mean of baby's weight between two groups. Yet, it could be explained that the number of breast milk production by the mothers might not be sufficient for the baby. This finding was in line with research conducted by orphan y who examined the influence of extract of Moringa leaves on birth weight and length birth weight of babies in pregnant women for 3 months, and it showed that no significant difference in mean birth weight ( p = 0.168) and the length of infant birth weight (p = 0.612).
19 Thus, it could be said that the process of breast milk production is not that easy, which is influenced by two hormone, namely prolactin and oxytocin hormones.
Breast milk production is influenced by the hormone prolactin, which is continuously secreted into alveoli of the breast, but the milk does not flow easily from the alveoli into the duct system so that the milk does not drip continuously in the nipple. To drain the milk from the alveoli into the duct requires a process of merging neurologic and hormonal reflex involving the posterior pituitary hormone, namely oxytocin. If this hormone do not work then the baby will not get enough breast milk. 14, 20, 21 Oxytocin reflex is more complicated than prolactin reflex. Thoughts, feelings and sensations mother will greatly affect this reflex. Maternal feelings can increase and inhibit oxytocin. If stress happens, then the hormone refelx will be blocked from Let-Dwon reflex.
14 It is due to the release of adrenaline epinephrine which causes vasoconstriction of blood vessels of alveoli, so that the oxytocin hormone can not reach the target organ, namely mioepitelhelium.
14 As a result of incomplete Let-Dwon reflex, there will be a buildup of milk in alveoli, and baby will not get enough milk, while the amount of the volume of milk can affect the baby's weight.
14 In addition, the speed of the baby's body fluid exchange is 7 times greater than in adults. 14 On the other hand, breast milk flow is not in the same time. The content of breast milk flow in the first minute and the last minute of baby sucking is quite different. Protein and fat are much higher in the last minutes of breastfeeding than in the first few minutes; or it could be said as 'Foremilk', the milk which is first drawn during a feeding. It is generally thin and lower in fat content, satisfying the baby's thirst and liquid needs; and also 'Hindmilk', the milk which follows foremilk during a feeding. It is richer in fat content and is high in calories. The high fat and calorie content of this milk is important for your baby's health and continuing growth. 22 The findings of this study also revealed that there was a significant effect of Moringa oleifera on baby's sleep duration. The mean of sleep duration in the intervention group was 128.20 minutes with a standard deviation of 5.467 minutes, and the control group had the mean of sleep duration of 108.80 minutes with a standard deviation of 6.742 minutes. The mean difference between the intervention and control groups was 19.4 minutes. This result could be assumed that the babies in the intervention group had all of the benefits of breast milk.
However, although the results showed the significant effect, it cannot be mentioned that the breast milk production was good enough, because it should have 4 of 7 indicators that should be observed. In addition, sleep duration of each baby might not be the same because each individual is unique.
LIMITATION OF THIS STUDY
The limitation of this study included that phsycological changes in mothers were not observed by researcher in detail. Although researchers had tried to control this factor by asking and providing support to the respondents during the research process, but it can not be denied if the respondents still felt worried and did not tell the researcher.
CONCLUSION
Based on the results of this stduy, it could be concluded that there were significant effects of moringa oleifera on mother's prolactin and sleep duration of the baby. However, there was no significant effect on baby's weight. Thus, it can be suggested that the capsules of moringa oleifera can be used as an alternative treatment to help mothers in breast milk production and increase their prolactin hormones. Midwives should promote the benefits of moringa leaves as one of alternative supplements. Further study is needed to observe all indicators of breast milk production, not just limited to the baby's weight and sleep duration.
